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EVALUATI ON OF " QUALI TY" ANADROMOUS SMOLT PRODUCTI ON TECHNI QUES

ABSTRACT

Rearing conpari son of Skamania vs. Dworshak steel head stocks showed
simlar final size but differing behavior. Dworshak stock steel head dis-
pl ayed higher sensitivity to stress from factors such as di sease, feed size
changes and handling than did Skamani a stock steel head. This resulted in
greater nunbers of stunted fish (pinheads) in the Dworshak stock popul ation
at the end of the raceway rearing phase.

I n-pond growth patterns showed Skamania fish displaying a |larger |length
increase per month early in the pond rearing phase with Dworshak stock grow ng
fastest at the end of that cycle. Sanples taken upon release disclosed both
groups simlar in size but with fewer sub-smolts in the Dworshak popul ation
versus the Skamani a popul ation

The initial phase of the m xed species synmpatric rearing experiment shows
recogni zabl e spatial segretation between the salmn and steelhead in the pond
The steel head show faster growth than the salnmon and a definite dom nance over
the chinook during feed acquisition. The control pond of chinook sal mon are
presently | arger than the salmon in the m xed pond.

Aut hor :

Donal d R. Anderson, Jr.
Fi sh Hatchery Superintendent |



RECOMMENDATIONS

We recomrend that future anadromous fish rearing efforts at the Hayden
Creek Research Station be directed toward spring chinook sal mon excl usively.

W recommrend that downriver steel head stocks (such as Skamani a stock)
not be considered for replacenment or enhancement of indigenous |daho steel -
head st ocks.

OBJECTI VES
To investigate and explore various methods and techni ques of rearing
chi nook sal mon and steel head trout to the snolt stage in dirt bottoned
ponds.
To determ ne those rearing and handl i ng procedures that naxinm ze the
quality and quantity of snolts and pronote maxi num snolt survival and adult

contri butions and returns.

To conpare the rearing-grow h-survival of various stocks of anadronous
fish reared under identical conditions at the Hayden Creek Research Station

To explore the effects of simultaneous mi xed species pond rearing of
spring chinook sal mon and sunmer steel head trout.

TECHNI QUES USED

Cenetic Stock Conparison - Skamani a vs. Dworshak Stocks

| ncubati on

On 22 March 1977, we transported 263, 000 Skamani a- st ock eggs fromthe
Washi ngt on Departnent of Gane's Vancouver Hatchery, where they had been eyed
to the Hayden Creek Research Station. These eggs were taken from adults which
returned to the Skamani a Trout Hatchery near Washougal , Washington. The se-
| ective spawning of early ripening adults at this station advanced the-tine
of ripening to Decenber and January for this stock of summer steel head.

W incubated these eggs in Heath stack incubators using straight Hayden
Creek water at 4.3-6.1 C (40-43 F) to slow devel opnent until a nearly equa
nunmber of Dworshak-stock eggs coul d be obtained and hatched. The Skamani a
eggs conpl eted hatching on 15 April 1977.

W received 259,000 eyed Dworshak-stock eggs on 4 May 1977 and i ncubat ed
themin straight spring water at 12.7 C (55 F) to speed devel opnent. This
all owed the two groups to be noved to the raceways about the sane tinme, and
at the approxi mate sanme size and stage of devel opnent. Hatching was conpl ete
on 23 May 1977.

Raceway Reari ng

On 16 May 1977, we noved 257,000 Skanani a-stock, button-up fry to the south
raceway. We transferred 257, 000 Dworshak-stock fry to the north raceway



on 1 June 1977. Both raceways neasure 61 x 1.2 x 1.2 m (200 x 4 x 4 ft)
and receive straight spring water at 12.7 C (55 F). W hand fed O egon
Moi st Pellets (OW) hourly to both groups of fish through the starter mash
size of feed. Dry diet of appropriate size replaced the OW in |late June
when the fish averaged about 1,000 kg (455/1b).

We sanpl ed the raceways weekly and recorded growh rates. Mrtality
was nonitored by direct count of the dead fish renmoved fromthe tail screens
and averaged about 1% per nonth.

Hayden Creek water was added to both raceways as needed to nmintain
adequat e di ssol ved oxygen. W treated for bacterial gill disease with
Purina 4X (2 ppm- 3 days consecutively) for Costia with fornmalin (1:6,000 —
1-hr flush).

We noved 126, 000 Skamani a-stock fingerlings fromthe north raceway to
the north pond on 29 Septenber 1977. These fish averaged 83.0 nm (3.3 in)
and 163.8/ kg (74.5/ib). On 24-25 Cctober 1977, we noved 128, 000 Dwor shak
fingerlings to the south pond. Prior to ponding we graded out the small est
fish to conpensate for a period of decreased growh. W contribute this lack
of growth primarily to feeding oversized feed received fromthe contracted
supplier. The Dworshak fingerlings average 84.8 mm (3.3 in) and 195. 8/ kg
(89.0/1b) at ponding.

The 112,000 Skanani a-stock fingerlings excess to our research needs were
planted in the upper Lemhi River on 12 August and 29 Septenber 1977. Nearly
80, 000 Dwor shak-stock fingerlings were planted in the upper East Fork of the
Sal non River on 28 Cctober 1977.

Pond Rearing

Rearing continued for the two groups in the two .2 ha (.6 acre) dirt
ponds under equival ent conditions. Both ponds received straight spring
water (12.7 C). Dry feed of appropriate size was dispensed by N el sen auto-
mati c feeders to both ponds hourly fromdawn to dusk. W admi nistered a
medi cated feed treatnment (Terranycin at 6% TMbO for 12 days) to both groups
of steel head alt hough the synptonms of bacterial infection occurred only anobng
t he Skamani a-stock fish. Hayden Creek water added to the ponds' inflows in-
creased di ssol ved oxygen to acceptable levels until release. Mnthly sanples
were taken to monitor growmh and nortality was estimated at 1% per nonth.

Sampl i ng Met hod

Mont hl y pond sanpl es were obtained by baiting the fish over an unbrella
net nmeasuring 2 x 2 m(6 x 6 ft) with dry feed. Approximtely 300 fish were
wei ghed on a 27 kg (60-1b) dairy scale before being anethetized with M- 222
and nmeasured in 10 mMm (0.4 in) increments, i.e. a fish measuring 70-79 nm was
recorded as 75 nm Mean length was calculated fromthis information. Fish
wei ght obtained fromthe sanple group was expressed in fish per kg.

Rel ease

Rel ease of the fish was acconplished by draining the water fromthe ponds
through a val ved pipe at the | ower end of each pond. A screened box at the



exit end of the pipe functioned as a trap that was opened or closed to retain
smolts for sanpling. Enmigration was voluntary fromthis point.

Synpatric Rearing - Summer Steel head vs. Spring Chi nook Sal non

| ncubati on

On 4 October 1977 we received 288,000 eyed spring chinook eggs fromthe
Rapi d Ri ver Hatchery near Riggins, |daho. These eggs transported well in
Heat h- Techna egg shpping cartons. W | oaded the eggs into Heath stack-type
i ncubators at 37 cmi (40 oz) per tray and adjusted the flowto 19 1pm (5 gpm
of Hayden Creek water at 1-9 C (34-48 F). Hatching was conpleted in early
Novenber. Button-up occurred in | ate March

We took receipt of 110,000 eyed Skanani a-stock summer steel head eggs on
16 February 1978. W transported the eggs in Heath-Techna egg shi pping cartons.
The top trays were |oaded with ice at 1400 hr at the Vancouver Hatchery and
this held the eggs in excellent condition until arrival at the Hayden Creek
station at 1900 hr the follow ng day. W |oaded the incubators at 30 cn? (32 0z)
per tray and adjusted the inflowto 10 C (50 F) at a rate of 19 1pm Hatching
was conpleted in early March. Button-up occurred at the end of March

Raceway Rearing

We transferred 104, 000 button-up Skamani a-stock steel head fry to the
north raceway on 28 March 1978. A Hayden Creek-spring water mx, 12 C (53.6 F),
was used for rearing. W noved 217,000 Rapid River-stock spring chinook fry to
the south raceway on 30 March 1978. These fry also received a spring water m x at
12 C

Oregon Moist Pellets (OW) of starter nash size, then 1/32" pellets were
hand fed hourly to both groups of fish. More-Clark dry diet replaced the OW
in md-My when the fish averaged about 1,000/kg (455/1b). By varying the
proportion of the cool er Hayden Creek water during this rearing phase, we were
able to equalize the size of the two groups prior to ponding. We treated both
raceways for bacterial gill disease with Purina 4X at 2 ppmand for Costia with
formalin at 1:7,000. A nedicated feed treatnment (Terramycin for 12 days) was
adm ni stered to both groups of fish to conbat a systenic bacterial infection

Pond Reari ng

The core of this synpatric rearing investigation lies in the pond rearing
phase. W transferred 66,000 Rapid River-stock spring chinook fromthe south
raceway to the south pond on 20 July 1978. We noved 64, 000 Skamani a- st ock
sumrer steel head fromthe north raceway also to the south pond on 21 July 1978.
Transfer was acconplished by weighing the fish in 19-1 (5-gal) buckets suspended
froma 27 kg (60-1b) dairy scale and pouring theminto a hopper/pipe assenbly
which enptied into the south pond. Frequent sanples of fish/kg and | ength all owed
cl ose monitoring of numbers noved and fish size (Table 1 ). Fi nal pond
| oading resulted in nearly equal nunbers of both species and at near equal size.
Slightly nore chinook sal nron were released into the pond to conpensate for the
nunber of "pinheads" identified during sanpling. W feel that these stunted fish



will not survive until release in April 1979 (Fig. 1).

W tranferred 129, 000 Rapid R ver-stock spring chinook fromthe south
raceway to the north pond on 24 July 1978. These fish will be used as a
control group to conpare with the synpatric group in the south pond. W
used the same nethods of enuneration and transfer except we transported these
fish in a 757 1 (200 gal) fish tank which replaced the hopper/pipe assenbly.
Nurmbers of fish were slightly increased in this group also to conpensate for
t he nunber of pinheads.

Tabl e 1. Nunbers and neasurenents of fingerling sal non and steel head
pl aced in the ponds for mnixed species rearing.

Chi nook St eel head Chi nook

Sout h Pond Nort h Pond Nort h Pond
Fi sh/ka (Fish/lb) 208.1 (94.6) 206.4 (93.8) 226.2 (102.8)
Length mm (in) 77.0 f.1. (3.0) 80.5 t.l. (3.2) 74.7 f.1. (2.9)
Total kilograms (I bs) 1534.9 (697.7) 1498.6 (681.2) 2760.1 (1254.6)
Total fish 66, 002 63, 897 128, 973
Pi nheads (% 6534 (9.9) 4153 (6.5) 11, 445 (11.2)
Non- pi nheads 59, 468 59, 744 117,528

Pond rearing continued for the synpatric group (south pond) and for the
allopatric group (north pond) under equivalent conditions. Both .2 hectare
(.6 acre) dirt ponds received straight spring water 12.7 C (55 F). Mbore-

C ark and Rangen dry feeds were dispensed every second hour from dawn to
dusk by N el sen autonatic feeders. Seven feeders are | ocated on the perineter

of the north pond and ei ght on the south pond.

Sanpl i ng Met hods

W sanpled both species weekly during raceway rearing using a standard-
i zed displacenent nethod. Fish weight was calculated by the anobunt of water
di spl aced assuning the fish had a specific gravity of 1.0 equalling that of
the water. We recorded the information graphically to allow continuous com

pari son of growh rates.

Sampl es were taken twice a nonth during pond rearing. We captured the
fish by baiting themover a 2 x 2 m(6 x 6 ft) unbrella net using dry feed as
bait. Approxinmately 300 fish were weighed in on 27 kg (60 Ib) dairy scale
bef ore being anethetized with Ms-222 (Tricai ne Methane Sul fonate). Total
| ength was neasured and recorded in 10 nm (3.9 in) increnents, i.e. a fish
nmeasuring 70-79 mmwas recorded as 75 mm Mean | ength was cal cul ated from
this data. Fish weight obtained fromthe same sanple group was expressed in
fish per Kkg.

Observati on Met hods

To document interaction and behavior of the two species during pond rearing



Figure 1. The juvenile steelhead (left) and salwmon were
approximately the same size when placed in the
pond in July, 1978. Stunted fish, "pinheads",
were not included in the final pond transfer
counts.



we enpl oyed three main observation techniques: in-pond, bank and sanpling
observations. For in-pond observations we entered the pond with mask
snorkel and wet suit. Observations were recorded on a water card before
transcription to a | og book. Photographs depicting distribution and segre-
gation were taken using an underwater canera. Typically we entered the pond
at the inlet and floated slowy around the perineter of the pond, also sur-
veying the nid-pond areas. |n-pond observations included non-feeding and
feedi ng periods, sunny and overcast days, and norning and afternoon obser-
vation tines. Upon |eaving the pond, all observations were entered in a | og
book.

Bank observations were nmade al ong the pond edges and fromthe feeder
pl atfornms. Cbservations included nunbers and species using the shall ow
wat ers and aquatic vegetation for rearing, anount and distribution of surface
feeding on insects, and feeding activity during feed delivery.

Sanpl i ng observations allowed us to nmonitor growth rates. W al so
estimated rel ati ve abundance around the feeders during feeding periods.
W observed changes in species distribution in the capture net as a function
of time after feed was delivered. Condition was al so noted during sanpling.
St omach contents from sonme of the sanpled fish were analyzed to check for
cannabalism O 142 stomachs inspected to date, none contained renmains of fish

FI NDI NGS

Cenetic Stock Conparison - Skanmani a vs. Dworshak Stocks

| ncubati on

The incubation phase of this conparative rearing investigation indicated
slightly better survival for the Dworshak eggs (99.2% than for the Skanmani a
eggs (97.7% fromthe tinme of loading into the incubators until button-up
However, initial incubation water cane fromdifferent sources and coul d account
for this difference in survival

Raceway Rearing

In conparing raceway rearing we concerned ourselves nmainly with growth
and survival. Wekly sanples, using a standardi zed di spl acenent met hod,
showed simlar gromh rates up to the tine we ponded the Skanmania fish (Fig. 2).
At this time, the recently ponded Skamania fish grew well while the Dworshak
fish experienced a 3-week period of slowed growth. W partly attribute this
lack of growth to our feeding oversized feed, but we feel these two genetic
stocks reacted differently to the raceway rearing regi ne al so.

The nmajor difference between stocks was nortality. Cbserved nortality
for the first 3 nonths of raceway rearing was higher for the Skamania fish (4.3%
than the Dworshak fish (2.2%, but during this period we noted a "di sappearance"
of a |l arge nunber of Dworshak fish. W eventually confirnmed a 36,000 fish debit
that could not be accounted for by observed nortality or escape. W have seen
this inventory | oss occur in past years with Dworshak-stock fish but it occurred
during pond rearing. This has not been noticed w th Skamani a- st ock steel head.
Overall survival during the raceway phase of rearing was 92.9% for the Skamani a-
stock fish and 80.8% for the Dworshak group
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Figure 2. Weekly samples showed similar growth rates for Skamania and Dworshak
stock of steelhead during raceway rearing.



The Dworshak fish appeared nore affected by changes in rearing conditions
than the Skamania fish. The Dworshak fish were slower in starting to feed
when nmoved fromthe incubators. Some of these fish refused the |arger size
feed when routine feed size changes occurred. Wen bacterial gill disease
caused both groups to decrease feeding, a portion of the Dwmrshak fish failed
to resunme norrmal feeding activity after the di sease was controlled. Al of
these rearing characteristics decreased the overall quality of the Dworshak
group by increasing the nunber of pinheads.

Pond Reari ng

The two groups of summer steel head behaved simlarly during pond rearing.
Length increase was 86.1 mm (3.4 in) for both groups but the Dworshak fish
were ponded 1 nonth later. The percent of |length increase per month was greater
during the earlier nonths of pond rearing for the Skamani a group, but greater
during the final 2 nonths for the Dworshak group (Table 2).

Survival was equal for both groups with an estimated 1% nortality per
mont h. Di sease problens were equal for both groups requiring one nedicated
feed treatnent during the 8-nmonth pond rearing period.

Table 2. Percent of growh per nonth for two stocks of steel head during the
pond rearing phase at Hayden Creek, 1977-78.

Nort h pond Sout h pond
growt h (m % growt h (nm)
Mont h Skanmani a Dwor shak
Sept enber
Cct ober 19. 4
Novermnber 23.5 19.6
Decenber 11.3 21. 4
January 16.7 11.9
February 13.7 9.7
Mar ch 12.0 16.5
Rel ease 3.4 20.8

Rel ease

Skanmani a St ock

W rel eased 117,500 Skamani a-stock sunmer steel head fromthe north pond
directly into Hayden Creek on 20 April 1978. Sanples of 1,146 fish taken during
the early, mddle and late portions of the rel ease showed an average | ength of
164.6 mm (6.5 in) and an average wei ght of 21.45/kg (9.75/1b) (Fig. 3). W ob-
served a wide range of length distribution and a |arge nunber of sub-smolts (47.2%.
We had not seen these sub-smolts in previous nonthly sanples. This pond contai ned
many good quality snolts and fish as small as 150 mm (5.9 in) showed the physica
characteristics of snolted fish. Seaward em grati on was good as evi denced by
few fish remaining near the release point 4 days after release. Very little dorsa
deformty occurred in this group of fish
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Dwor shak St ock

W rel eased 119, 300 Dwor shak-stock summer steel head fromthe south pond
directly into Hayden Creek on 21 April 1978. Sanples consisting of 1,101
fish fromthe early, mddle and | ate segnents of the rel ease showed an average
length of 166.4 mMm (6.6 in) and 22.6/kg (10.3/1b) (Fig. 4). W observed a wi de
range of lengths 85-225 mMmm (3.3-8.9 in) and a | arge nunber of sub-snolts (38.7%.
The fish over 160 mm (6.3 in) were classified as very good snolts showi ng the
expect ed physical characteristics. Sonme fish as small as 140 mm (5.5 in) showed
signs of snoltification.. Seaward em grati on appeared good evi denced by few
(2% of the released fish remaining near the hatchery after 4 days. Moderate
dorsal deformty was observed on nost of the fish in this group.

Conpari son of Rel eases

At the time of release the two groups were nearly equal in length (north
pond - 164.6 nmmvs. south pond - 166.4 nm but the north pond fish wei ghed
slightly nore, 21.5/kg opposed to 22.6/kg. This was likely due to the |arger
nunmber of sub-snolts anong the Skamania fish in the north pond that didn't
show t he slimmess acconpanying snoltification

The percent of snolt-size fish was higher for the Dworshak fish (62.3%
than the Skamania fish (52.8%. The nodal length for both groups was 185 mm
(7.3 in). W observed nore large snolts, 185-245 mm (7.3-9.6 in) anong the
Skamani a fish.

Synpatric Rearing - Sunmer Steel head vs. Spring Chi nook Sal nbn

I ncubati on

We confirmed that by using the eggs fromlate spawni ng spring chi nook
salmon fromthe Rapid River Hatchery and eggs fromthe very early spawni ng
st eel head which returned to the Skanania Hatchery, we could synchronize the
time of button-up to within a few days. This was acconplished by controlling
t he proportions of Hayden Creek water 1-9 C (34-48 F) and spring water 12.0 C
(53.6 F) used for incubation, thereby controlling the rates of devel oprnent.

Raceway Rearing

W determned that we could equalize the size of the two groups of fry
by the tinme of ponding in md-July although the steel head were 6, 050/ kg
(2,750/1b) at button-up when they were noved to the raceway and the chi nook
were 3,168/ kg (1,440/1b) at this time. This too was acconplished by controlling
t he proportions of Hayden Creek and spring waters used for rearing.

Pond Rearing

Al 't hough pond rearing is inconplete at the time of witing (Novenber 1978)
we have made sone prelimnary observations. W |ooked at conpetition by noting
behavi or and grom h of the two species.

Segregation started within the first week of pond rearing and has conti nued
in varying degree until the present. The chinook stayed in schools |ocated under
the feeder platforns and near aquatic vegetation at the edge of the pond. The
steel head were primarily located in md-pond positions and in nore di spersed

11
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groups than the chinook. The steel head were predoninate at the pond's inlet
with a few of the larger chinook interm ngled. Mre steel head were observed

in the upper one-half of the pond and nmore chinook in the | ower one-half. The
di stribution changed during feeding periods. During the first few seconds after
the broadcast feeders activated, chinook occupied nost of the feeding positions
but the steel head becane increasingly preval ent. The chi nook were congregated
at the innernost feeding positions by the end of the feeding period (2-3 mn) and
the steel head hel d positions at the perineter of the feed distribution area.
The net result was that the steel head occupi ed an estimated 70% of the feeding
area. Net sanpling supported this observation. W found that if the unbrella
net was raised shortly after baiting with feed that we captured nore chi nook
than steel head (60:40). If the net was left down for one minute or |onger we
captured about 80% steel head. W feel these observations can be expl ai ned by
the chi nook occupying positions near the feeders during nonfeeding periods and
bei ng di spl aced by the dom nant steel head when the conpetition for food breaks
down the nonfeeding distribution.

G owth was greater for the steel head than the chinook, and al so greater
for the allopatric chinook (north pond) than the synpatric chinook (south
pond). In the 30 Cctober 1978 sanple, the steel head averaged131.8 mm (5.2 in)
whil e the synpatric chinook averaged104.4 nm (4.1 in). Al though the allopatric
chi nook were slightly smaller at ponding, we calculated a 12.5 mm (.5 in) or a
9% greater length increase for these chinook than the chinook rearing with the
steel head in the south pond. We believe this reflects the conpetition occurring
anong the steel head and chi nook rearing together in the south pond.

Rearing - Release of Age | Spring Chinook Sal non

Age | - Spring (1978) Rel ease

As part of the 1976-77 chinook rearing programat the Hayden Creek Research
Station an Age 0-Age | snolt rel ease conpari son experinent was initiated
(Anderson - 1978).

Prior to the 8 Cctober 1977 rel ease of 75,500 Hayden Creek/ Rapid River-
stock chinook snolts, we transferred 18,400 fish to the north raceway for
overwi nter rearing and eventual conparison with the Age 0 fall rel ease. W
held the fish in a predoni nately Hayden Creek water mx 2-9 C (34-48 F) and
hand fed dry diet four times per day. One nedicated feed treatnment of Oregon
Moi st Pellets (OW) |laced with Erythromnmycin prevented bacterial kidney disease
(KD) which caused 50% nortality in a sinmlar group in 1975-76.

On 22-23 March 1978 we coded wire tagged and adi pose clipped 15, 300 of
these Age |+ spring chinook snmolts. W rel eased theminto Hayden Creek via
the spring bypass. These fish average 187.4 mm (7.4 in) and 14.1/kg (6.4/1Db)
(Fig. 5). W checked 529 fish for tag retention on 30 March 1978 and found
three without tags for a retention rate of 99.4% The fish migrated fromthe
hat chery area during the first night after rel ease.

Adult Returns - 1978 Spring

Chi nook Sal non

A total of 106 adult spring chinook salmon returned to the Hayden Creek
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Figure 5. The Age I spring chinook released in March 1978
averaged 187.4 mm (7.4 in) fork length and 14.1/kg
(6.4/1b).
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Table 3. Summary of spring chinook smolt releases and adult

returns to Hayden Creek Research Station

since 1971.
Number Number adults returned as:

Brood Year juveniles Number One-ocean Two-ocean Three-

year released released marked mark used River race fish fish fish

1971 1972 (Oct.) 312,000 73,000 Rv, L Max Rapid River 38 (1974) 120 (1975) 10 (1975)

1972 1973 (oct.) 151,000 0 -- Rapid River 27 (1975) 89 (1976) 4 (1977)

1973 1974 (sept.) 350,000 0 -- Rapid River 9 (1976) 45 (1977) 13 (1978)

1974 1975 (oOct.) 276,000 0 -- Rapid River 5 (1977) 74 (1978) _ (1979

1974 1976 (April) 6,000 0 R Max Rapid River 0 (1977) 0 (1978) — (1979

1975 1976 (sept.) 255,000 0 -- Hayden Creek- 19 (1978) (1979) _ (1980)
Rapid River Mix

1976 1977 (April) 99,000 9,600 AD-CWT Rapid River (1978) (1979 (1980)

1976 1977 (Sept.) 86,000 86,000 AD-CWT Hayden Creek- _ (1979) (1980) _(1981)
Rapid River Mix

1976 1977 (oct.) 75,500 0 -- Hayden Creek- (1979) _ (1980) _(1981)
Rapid River Mix

1976 1978 (April) 15,300 15,300 AD-CWT Rapid River _ (1979) (1980) (1981)
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Table 4. summary of steelhead smolt releases and adult returns to Hayden Creek Research Station

since 1970.
Niimhar

Brood Year juveniles One-ocean Two-ocean

vear released release marked Mark used River race fish fish

1970 1971 (may) 72,000 38,000 LV Lemhi weir, 5 (1973) 17 (1974)
1970 return

1970 1972 (Mmarch) 87,500 50,000 LV Lemhi weir, 3 (1974) 2 (1975)
1970 return

1971 1973 (April) 31,700 13,800 LV Lemhi weir, 2 (1975) 23 (1976)
1971 return

1972 1973 (Nov.) 47,000 0 —- Lemhi weir, 21 (1976) 18 (1977)
1972 return

1973 1974 (April) 80,000 0 -- Clearwater

1973 1975 (April) 229,000 0 -- Clearwater 6 (1977) 20 (1978)
Hayden Creek

1975 1976 (April) 125,000 0 - washougal 0 (1978) _ (1979

1976 1977 (April) 100,000 100,000 CwT & AD Washougal --(1979)  __ (1980)

1976 1977 (April) 99,000 0 - washougal __(1979) — (1980)

1977 1978 (April) 117,500 0 - washougal __(1980) — (1981)

1977 1978 (Anrill 11a 3n 0 -- Clearwater __(1980) _(1981



trap from1 June to 23 August 1978. We classified 19 adults as 1-ocean
48.3-61.0 cm (19-24 in); 74 as 2-ocean, 61.0-83.3 cm (24-33 in) for fenules
and 61.0-88.9 cm (24-35 in) for males; and 13 as 3-ocean returnees > 83.8 cm
(33 in) for fenmales and > 88.9 cm (35 in) for nmales (Table 3). W innocul ated
the 2-ocean and 3-ocean adults with an Erythromyci n phosphate stock sol ution
adm ni st ered by subcutaneous injection near the origin of the dorsal fin at
a dosage level of .1 cc/lb of fish weight as a treatnment for Kidney D sease.
One 2-ocean fenale had a left ventral fin clip of unknown origin, no other
mar ked adults were noted. Approximtely 10% of all returnees showed nitrogen
scars and five adults showed apparent gill net scars. W rel eased the 1-ocean
adults (jacks) in the Lenmhi River near Tendoy on 22 July 1978.

On the night of 4 July, four fermales were stolen fromthe hol di ng pens.
The next day we transferred all the adults to the | arge hol ding pond to prevent
nore theft. During pond retention six fenmales died of fungus covering the
head and gills (secondary infection to nitrogen scars).

On 31 July 1978 a crew of Fish & Gane Departnent and University of |daho
personnel seined the adult hol ding pond and transferred the adults to the
hol di ng pens for sorting and checking for ripeness. The operation proved | etha
to nine fenales and four nmales. W suspect the cause of death was stress and
very turbid water. Autopies on the 13 dead fish revealed two with bacteria
ki dney disease. W will no longer hold adults in the holding pond. W rel eased
52 adults into Hayden Creek on 2 August 1978. These fish carried a left and
right opercle punch. Five fenmales and six nmales were retained for use by the
Uni versity of |daho.

Spawni ng ground surveys were conducted on Hayden Creek and its mgjor
tributary, Bear Valley Creek, to estimte the nunber of adults that bypassed
the trap and spawned naturally in these streanms. W counted 106 redds and
estimated that 158 adults bypassed the station. W substracted 27 redds from
the 106 count to conpensate for the 27 fenmales and 25 nmales rel eased fromthe
hol di ng pens in early August. Using the nunber of adults captured at the Hayden
Creek trap and the estimated bypass cal cul ated by year-class, we conputed a re-
turn of 235 adults fromthe 1974 rel ease of 350,000 snolts. This yields an es-
timated .067% return rate. This was approxi mately one-half of the 1973 rel ease
return percentage of .140. Both return percentages shoul d be considered m ni mm
val ues because we did not survey the entire length of Hayden Creek or Bear
Val l ey Creek available to the adults.

St eel head Tr out

Twenty adult summer steel head returned to the Hayden Creek trap from3
April to 19 April 1978. Al 20 were classified as 2-ocean returnees with total
| engths between 71.1 and 86.4 cm (28-34 in) (Table 4). Deforned dorsal fins
were observed on two fish. One adult carried a National Marine Fishery Service
jaw tag nunber 4955. No other narks were observed.

We calculated a rel ease-to-return percentage of .012% for the April 1975
rel ease of 229,000 fish. This included 1-ocean returnees in 1977 and 2-ocean
adults in 1978 (Table 4). Adults bypassing the hatchery trap and spawni ng
naturally in Hayden Creek was confirned this year. Later than nornmal runoff
al l owed a survey of approximately 3.2 km(2 m) of the stream above the hatchery.
W observed 31 redds in this section. Since surveys were not conducted in previous
years we cannot estimate actual numbers of adults which failed to enter the trap,
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but this redd count indicated bypass to be considerable, at least 3:1 in
the relatively short section surveyed.

The absence of 1-ocean returnees suggests poor survival of the April 1976
rel ease of 125,000 Washougal - st ock (Skanmani a- st ock) steel head, but many factors
confound this assunption. This stock of steelhead normally returns as 2-ocean
adults, also we do not know the frequency of straying. The 1979 returns will
be necessary for further eval uation

DI SCUSSI ON

Since the initiation of the Hayden Creek Research Station, the basic goa
of the station has been to explore the efficacy of rearing steel head trout to
the snmolt stage in dirt bottoned ponds. Experinments were conducted invol ving
varying water tenperature regi nes, feed types and feeding regines, tine of
rel ease, handling procedures and genetic stocks, etc.

The results of these research experinments have shown that pond rearing of
steel head snmolts is feasible and can produce a good quality steel head snolt.
While adult returns to Hayden Creek have been low, we feel this is not an
accurate reflection of the nunber and quality of the snolts rel eased. |nadequate
return facilities; small attraction flow, poor channel and trap | ocation and
the lack of a velocity barrier or weir, result in returning adults bypassing
the station and spawning in the Hayden Creek system above the hatchery. This
factor is known to be considerable (at |east three out of four fish in 1978).

Anot her factor, now making itself known at Hayden Creek and other stations
in the upper Salnmon River system is the apparent |ow return success of downriver
stocks; fish used al nbst exclusively at Hayden Creek for the | ast few years. The
next few years should clarify this phenonmenon as adult returns conplete the cycle.

During the steel head rearing history of the station, chinook sal non were
al so pond-reared as a secondary species, "squeezed in" when facilities did not
contain steel head trout, and released at less than optimumtinmes to facilitate
t he needs of steel head. As we becanme nore familiar with the fish cultural needs
of the chinook it becanme apparent that the facilities of the Hayden Creek station
were nore suitable for the rearing of that species than steel head trout, and that
chi nook salnon did extremely well during the entire rearing cycle at the station

W now feel that the tinme, need and stage of fish cultural know edge at the
station would best lend itself to placing enphasis on rearing chinook salnmn and
that this would also best fit in with the general anadronmous fish programin the
state of I|daho.

W recommend that commrencing with the 1979-80 rearing program we no |onger
rear steel head trout and commence a program of research and culture of spring
chi nook sal mon at the Hayden Creek Research Station
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